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Current tips on the management of canine urinary tract infections 
Urinary tract infection (UTI) refers to microbial colonization of any portion of the urinary system that 
is normally sterile. The distal urethra is not sterile, it has a normal flora (1). UTIs are often caused by 
bacterial organisms that are part of the microflora of the intestinal tract (2). Bacterial UTI is said to 
occur in about 14% of all dogs at some time during their life (3) and the infection rate was higher in 
females than in males as shown at necropsy. The infection rate was highest in dogs younger than 2 
years and older than 6 reaching 50% in females older than 10 years (4).  
Infection can occur either in the upper or the lower urinary tract or in both sites at once. It might 
sometimes be difficult to detect the location of an infection. Furthermore, an infection in one part of 
the urinary tract increases the likelihood of another part of the urinary tract becoming infected as 
well (1). Most UTIs are the result of ascending migration of pathogens from the distal urogenital tract 
to the sterile part (5). UTI develops when the host’s defenses are overwhelmed by microbes. Normal 
defenses include washout of pathogens by normal micturition with complete emptying of the 
bladder, mucosal layer with glycosaminoglycanes, epithelial desquamation, functional properties like 
ureteral peristalsis and local and systemic immune competence. Furthermore urine itself has 
antimicrobial properties that may play a role in limiting bacterial growth and include high osmolality, 
urine constituents with antimicrobial effect (e.g. high concentration of urea, organic acids, Tamm-
Horsfall mucoproteins or low-molecular weight carbohydrates) and extreme values of urine pH (6, 7). 
Not all microbes are pathogenic; bacteria need special virulence factors to initiate UTI. UTI is usually 
caused by one single bacterial species. Predominant bacterial species in a multicenter study from 
Europe were one study were E. coli (60%), Proteus spp. (12%), Staphylococcus spp. (11%), 
Enterococcus spp. (5%), Streptococcus spp. (4%), Klebsiella spp. (2%), and Enterobacter spp. (1%) (8). 
Typical clinical signs of lower UTI are stranguria, pollakiuria, and hematuria. As the bladder and the 
proximal urethra are so close together, infection in one is very likely to affect the other. 
Asymptomatic bacteriuria is also common in animals and it is difficult to localize it in either the upper 
or the lower urinary tract (9). It is often seen in animals with compromised host defense, such as 
those with glucocorticoid excess or diabetes mellitus.  
The gold standard for diagnosis of UTI is urine culture. Examination of the urine sediment provides 
some help in the identification of UTI. More than four white blood cells per 400X field in unstained 
sediment under a cover slip together with bacteria identified during the same examination are 
indicatives. However the presence of pyuria represents any inflammation and is not synonymous 
with UTI. The absence of pyuria does not rule out UTI.  
Cystocentesis is the preferred method of urine collection for culture, because lower genitourinary 
tract contamination is avoided.  
 
Antimicrobial treatment for urinary tract infections is subject to discussions. Antimicrobial resistance 
of bacteria causing urinary tract infection increase and the use of antibiotics in animals is or will likely 
be restricted. Administration of antimicrobial agents should be based on susceptibility testing. 
Empirical treatment should be avoided if possible. Overtreatment of urinary tract infection was 
found to be common (10). Current guidelines suggest amoxicillin and trimethoprim-sulfonamide as 
first line antibiotics (11). However, local susceptibility patterns should be considered if empirical 
treatment is necessary.  
Uncomplicated UTIs are those in which no underlying problem is found and they should be treated 
for about 7 days. However, no studies have been done determining the exact length of treatment. 
Complicated UTIs are infections with an underlying anatomic, functional or metabolic condition 
preventing the clearance of an infection (9). The occurrence of three or more UTIs within 12 months 
is also considered a complicated UTI (11). In these animals, treatment for a longer period than the 
routine 7 days may be indicated (up to 4 weeks). In these cases, it may also be indicated to test the 
urine after the first week of treatment to evaluate the response to therapy, and after the end of 
treatment to make sure that no more bacteria are present. 
Treatment of UTI is usually successful and nearly 75% of infections remain single episodes (12). 
Recurrent UTI might be caused either by the same organism which was isolated before treatment 
(refractory UTI or relapsing UTI) or by a different organism (reinfection). In both cases, further work 
is required to identify the underlying causes. If predisposing disorders are not addressed, control of 
UTI will be poor. 
Specifically for recurrent UTIs but also for uncomplicated UTIs alternative therapies are discussed. 
Cranberry and D-Mannose can inhibit the adhesion of bacteria to the bladder wall. Their efficacy has 
not been proven in dogs. Probiotics are considered to reestablish a normal vaginal microbiome, but 
again proof is lacking. Immunomodulation by killed uropathogen bacteria essential oils or 
acupuncture are other treatment options discussed. In addition, colonization of the bladder with a 
human asymptomatic bacteriuria E. coli strain is considered as possible treatment option (13). 
References 
1. Barsanti JA. Genitourinary Infections. In: Greene CE. ed. Infectious diseases of the dog and cat. 
Philadelphia: WB Saunders, 1998; 626-46 
2. Johnson JR, Kaster N, Kuskowski MA, Ling GV. Identification of Urovirulence Traits in Escherichia 
coli by Comparison of Urinary and Rectal E. coli Isolates from Dogs with Urinary Tract Infection 
JOURNAL OF CLINICAL MICROBIOLOGY, Jan. 2003, p. 337–345 Vol. 41, No. 1. 
3. Ling GV. Therapeutic strategies involving antimicrobial treatment of the canine urinary tract. J 
Am Vet Med Assoc 1984;185:1162-4 
4. Kivistö AK, Vasenius H, Sandholm M. Canine bacteriuria. J Small Anim Pract 1977;707-712 
5. Internal BartgesJW. Urinary tract infections. In: Ettinger SJ. Feldman EC. eds. Textbook of 
Veterinary Medicine. Philadelphia: WB Saunders, 2005; 1800-8 
6. Osborne CA, Lees GE. Bacterial infections of the canine and feline urinary tract. In: Osborne CA, 
Finco DR. eds. Canine and feline nephrology and urology. Baltimore: Williams & Wilkins, 1995; 
757-97 
7. Walker RL. Urogenital system. In: Hirsh DC, MacLachlan NJ, Walker RL. eds. Veterinary 
microbiology. Ames: Blackwell Publishing, 2004;496-504 
8. C. Marques C, Telo Gama L, Belas A, Bergström K, Beurlet S, Briend-Marchal A, Broens EM, Costa 
M, Criel D, Damborg P, van Dijk MAM, van Dongen AM, Dorsch R, Martin Espada C, Gerber B, 
Kritsepi-Konstantinou M, Loncaric I, Mion D, Misic D, Movilla R, Overesch G, Perreten V, Roura X, 
Steenbergen J, Timofte D, Wolf G, Zanoni RG, Schmitt S, Guardabassi L, Pomba C. European 
multicenter study on antimicrobial resistance in bacteria isolated from companion animal urinary 
tract infections. BMC Veterinary Research (2016) 12:213.  
9. Wood MW. Lower urinary tract infections. In: Ettinger SJ, Feldman EC, Côté E. Textbook of 
Veterinary Internal Medicine. Elsevier St Louis. pp 1992-1996. 
10. Sørensen TM, Bjørnvad CR, Cordoba G, Damborg P, Guardabassi L, Siersma V, Bjerrum L, Jessen 
LR. Effects of Diagnostic Work-Up on Medical Decision-Making for Canine Urinary Tract Infection: 
An Observational Study in Danish Small Animal Practices. J Vet Intern Med 2018;32:743–751 
11. Weese JS, Blondeau JM, Boothe D, Breitschwerdt EB, Guardabassi L, Hillier A, Lloyd DH, Papich 
MG, Rankin SC, Turnidge JD, Sykes JE. Antimicrobial use guidelines for treatment of urinary tract 
disease in dogs and cats: antimicrobial guidelines working group of the international society for 
companion animal infectious diseases. Vet Med Int. 2011;2011:263768 
12. Ling GV. Bacterial infections of the urinary tract. In: Ettinger SJ. Feldman EC. eds. Textbook of 
Veterinary Internal Medicine. Philadelphia: WB Saunders, 2000; 1678-86 
13. Thompson MF, Schembri MA, Mills PC, Trott DJ. A modified three-dose protocol for colonization 
of the canine urinary tract with the asymptomatic bacteriuria Escherichia coli strain 83972. 
Veterinary Microbiology 158 (2012) 446–450. 
